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Abstract. In this paper, we describe hitherto unknown and redescribe poorly known sexual morphs (oviparous females 
and males) of three Asiatic species of the Macrosiphini genus Uroleucon Mordvilko, 1914. The oviparous female of Uro- 
leucon (Uromelan) amamianum (Takahashi, 1930) is described in detail as well as the oviparous female and alate male 
of U. (Uroleucon) fuchuense (Shinji, 1942). The hitherto unknown oviparous female of U. (U.) formosanum (Takahashi, 
1921) 1s described and the poorly known alate male is redescribed. Notes about distribution and host plants of these spe- 


cies are also given. 
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INTRODUCTION 


Uroleucon Mordvilko, 1914 (Hemiptera: Aphididae: 
Macrosiphin1), which comprises about 241 species with- 
in six subgenera, is regarded as one of the most speciose 
genus within the macrosiphines (Favret 2020). Members 
of Uroleucon are characterised by particularly often di- 
vergent antennal tubercles, apterous viviparous females 
with secondary rhinaria on the antennal segment III, quite 
a long terminal process and long and cylindrical siphun- 
culi with a developed area of subapical reticulation. The 
cauda is often long and finger shaped, and the first seg- 
ments of the tarsi usually have five, and in several species 
three or four setae. The abdomen of most Uroleucon spe- 
cies bears rounded or oval scleroites and quite long setae 
(Heie 1995; Blackman 2010; Blackman & Eastop 2020). 
More than 170 species live on herbaceous plants that be- 
long to Asteraceae and Campanulaceae (Blackman 2010; 
Blackman & Eastop 2020). Uroleucon representatives 
have so far been described and recorded from almost all 
continents and zoogeographical regions including the 
East Palaearctic. 

Apterous and alate viviparous females are the most 
well-known morphs of almost every species that has 
been described including Uroleucon in the East Palaearc- 
tic (e.g., Takahashi 1921; 1923; 1924; Miyazaki 1971; 
Pashchenko & Lobkova 1990; Pashchenko 2001). On 
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the other hand, in many cases, the sexual morphs (ovip- 
arous females and males) of many aphids are still poorly 
known or unknown, and have very rarely been collected 
and described. Despite this rarity, the importance of the 
sexual generation has been proven in the expansion of 
our knowledge of the general biology of poorly known 
species, but also by solving taxonomical problems or 
improving our understanding of the evolution of aphids 
(IIharco 1965; Wieczorek et al. 2013; Depa et al. 2015; 
Pérez Hidalgo et al. 2016; Kanturski et al. 2017; Nowins- 
ka et al. 2017; Stekolshchikov & Buga 2017; Kanturski 
et al. 2018; Mier Durante et al. 2020). 

In the Republic of Korea, a total of 20 species of Uro- 
leucon have been recorded to date (Lee et al. 2002a; Lee 
et al. 2002b; Choi et al. 2012; Choi 2019). However, there 
has been little research on their sexual morphs. During an 
examination of the aphid collection in the Biology Cen- 
tre of the Czech Academy of Sciences, Institute of Ento- 
mology, České Budějovice (Czech Republic), specimens 
of unknown and poorly known sexual morphs of three 
native East Palaearctic species of Uroleucon collected 
by the late J. Holman were discovered. We describe the 
oviparous female of U. (Uromelan) amamianum (Taka- 
hashi, 1930), the oviparous female and alate male of 
U. (Uroleucon) fuchuense (Shinji, 1941) and U. (Uroleu- 
con) formosanum (Takahashi, 1921) and redescribe the 
poorly known alate male of the latter. 
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MATERIALAND METHODS 


The specimens were examined using a Leica DM 3000 
LED light microscope and photographed using a Leica 
MC 190 HD camera using a differential interference con- 
trast. The measurements were done according to Ilharco 
and van Harten (1987). The current host plant names are 
given according to The Plant List (2013). 

The following abbreviations are used: ABD: abdomi- 
nal tergite; ANT: antennae or their lengths; ANT I-VI: 
antennal segments I, II, HI, IV, V, VI or their lengths (ra- 
tios between antennal segments are simply given as e.g. 
“VI: III’); BASE: basal part of last antennal segment or 
its length; BD III: basal articular diameter of ANT III; 
BL: body length (from the anterior border of the head 
to the end of cauda); II] FEMORA: hind femora or their 
length; HW: greatest head width across the compound 
eyes; HT I: first segment of the hind tarsus; HT II: sec- 
ond segment of the hind tarsus or its length; LS ANT III: 
length of the longest setae of ANT III; PT: processus ter- 
minalis of the last antennal segment or its length; SIPH: 
siphunculus or its length; II] TIBIAE: hind tibiae or their 


1.00 mm 


Fig. 1. Oviparous female of Uroleucon amamianum. 
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length; URS: ultimate segments of the rostrum (IV + V) 
or their lengths. In the case of a series of single slides 
with a single specimen with the same collection data 
for the examined material sections, all of them present 
the same data as the full previous slide in order to avoid 
repetition. The terminology of the male genitalia follows 
Wieczorek et al. (2011). The photos of apterous vivip- 
arous females of U. formosanum in Figure 6a and 6b 
are used with permission of JADAM Organic Farming, 
http://en.jadam.kr/news/article View. html? idxno=10121 
(Daejeon, Republic of Korea) 

The material examined is deposited in IECA — the Bi- 
ology Centre of the Czech Academy of Sciences, Institute 
of Entomology, Ceské Budéjovice (Czech Republic); 


RESULTS 


Uroleucon (Uromelan) amamianum (Takahashi, 1930) 
Figs 1—2 


Macrosiphum amamianum Takahashi, 1930: 318 


aA 
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Dactynotus amamianus Takahashi, 1962: 76 The apterous viviparous females of this species are bright 
Uroleucon (Uromelan) amamianum Eastop & Hille Ris shiny red to reddish brown with black antennae, siphun- 
Lambers, 1976: 255 culi, cauda and distal halves of the femora (Takahashi 


1930; Blackman & Eastop 2020). According to Miyazaki 
(1971), Uroleucon amamianum is similar to U. lactucico- 


0.05 mm \ 


0.10 mm 0.05 mm 


Fig. 2. Oviparous female of Uroleucon amamianum, morphological details. a. ANT HI secondary rhinaria. b. Third and ultimate 
rostral segments. c. Hind tibia with scent plaques distribution. d. Scent plaques, detailed view. e. Abdomen. f. Siphunculus. g. Cau- 
da. 
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la (Strand, 1928) due to the rather small and flat primary 
rhinarium on ANT V but differs in the ratio of the SIPH/ 
cauda, which is less than 1.33 in the apterous viviparous 
females. This is quite a poorly known species, which 
as yet is only known from Japan and Korea. Miyazaki 
(1971) collected many apterous and alate viviparous fe- 
males mostly from Solidago virga-aurea and Aster sp. in 
Japan. In The Republic of Korea, the species was record- 
ed for the first time by Lee at al. (2002a), and was later 
reviewed with other species of the genus Uromelan by 
Choi et al. (2012), which found it on Aster pinnatifidus, 
A. maackii, Patrinia scabionsaefolia, Picris hieracioides, 
Solidago virga-aurea var. asiatica and S. virga-aurea vat. 
gigantus. Choi (2019) redescribed the apterous and alate 
viviparous female but no sexual morphs were included. 


Oviparous female — description (n = 10) 
Figs 1-2 


Colour in life. Unknown. Pigmentation on slide: head 
brown; ANT I-II dark brown; ANT III brown with paler 
bases and sometimes with paler distal end; ANT IV-VI 
brown; pronotum and mesonotum usually with scleroti- 
sation, brown; femora yellow with brown to dark brown 
distal halves; fore and middle tibiae with yellow middle 
section and dark brown bases and apices; hind tibiae 
brown to dark brown, sometimes with slightly paler sec- 
tions near the proximal and distal ends but the very ends 
are always dark brown; tarsi dark brown; abdomen yel- 
low with brown sclerites and scleroites; SIPH uniformly 
dark brown, cauda dark brown (Fig. 1). 

BL 3.10-3.42 mm. HW 0.57-0.59 mm, 0.15- 
0.16xANT. Head with long, rigid setae with mostly 
pointed apices, 0.075—0.110 mm long. ANT tubercles 
each with 2-3 setae on internal angles. ANT 3.44— 
3.66 mm, 1.03-1.17 x BL. ANT III 0.81-0.87 mm with 
27-38 protuberant, rounded or oval, different-sized sec- 
ondary rhinaria with sclerotised rims, 0.01—0.02 mm 
in diameter (Fig. 2a), ANT IV 0.63-0.67 mm, ANT V 
0.56-0.60 mm. ANT VI 1.14-1.27 mm, BASE 0.19- 
0.21 mm, PT 0.95-1.08 mm, 4.57—5.68 x BASE. Other 
antennal ratios: VI:III 1.37—1.49, V:H 0.67—0.69, IV:III 
0.75-0.77, PT: 1.12-1.27, PT:IV 1.50-1.63, PT:V 
1.65-1.89. ANT chaetotaxy: ANT have thick, rigid setae 
with slightly blunt or narrow capitate apices. ANT III se- 
tae 0.03-0.05 mm long, LS ANT III 1.12-1.25 x BD III. 
ANT I with 10-11, ANT II with 4, ANT IHI with 20-26, 
ANT IV with 12-14, ANT V with 8-12 setae. ANT VI 
with 2-3 basal, 3-4 apical and 4—6 setae along the PT. 
Rostrum reaching hind coxae. URS 0.16—0.17 mm, 0.18- 
0.20xANT IL, 0.12-0.14xANT VI, 0.14-0.17 PT, 
0.80—0.89 x BASE and 1.30-1.36 x HT II with 8-9 fine, 
pointed accessory setae (Fig. 2b). Mesosternal furca 
fused, wide, without stem. IHI FEMORA 1.22-1.25 mm 
with medium-length to long, stiff, rigid setae with point- 
ed or slightly blunt apices, 0.020—0.05 mm long. III TIB- 
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IAE 2.17-2.25 mm, swollen with large number (c. 300- 
330) of rounded to oval or some 8-shaped scent plaques 
(pseudosensoria) on entire area and length (besides the 
very ends) (Fig. 2c—d). Setae on III TIBIAE rigid with 
mostly pointed or slightly blunt apices, 0.020—0.085 mm 
long. HT I with 3:3:3 setae, HT II 0.12—0.13 mm, 0.14— 
0.15xANT III, 0.09-0.11xANT VI, 0.11-0.13 x PT 
and 0.61—0.65 x BASE. Abdomen membranous, with 
well-visible, rounded and irregular scleroites in spinal, 
dorsal and marginal areas (Fig. 2e), without marginal 
tubercles with medium-length to long, thick, rigid setae 
with pointed or slightly blunt apices, 0.055—0.110 mm 
long on ABD TERG I-V and 0.070-0.120 mm long on 
ABD TERG VI-VIII. ABD VIII with 8-9 setae. SIPH 
0.67-0.70 mm, tubular, tapering, straight with distinct 
zone of subapical reticulation, well-developed postsi- 
phuncular sclerites and small flange (Fig. 2f). Reticu- 
lated zone 0.31-0.37xSIPH. SIPH 1.22-1.40 x cauda, 
0.20-0.21 x BL and 0.79-0.82 xANT III. Genital plate 
with 2-3 anterior, 6-12 median and 28-29 posterior se- 
tae. Cauda 0.49-0.57 mm long and 0.19-0.22 mm wide, 
tapering, slightly constricted near base, 2.27-3.00 x its 
width at base and 0.15—0.16 x BL with 22-26 fine, point- 
ed setae of two lengths (Fig. 2g). 


Material examined. REPUBLIC OF KOREA, Gyeo- 
nggi-do, Pocheon-si, Gwangneung Royal Tomb Arbo- 
retum, Dendrological Park, 19 October 2000, Solidago 
virgaurea, J. Holman leg., 1 oviparous female, 1 apter- 
ous viviparous female, 00Ho75 (ovipara 9-10) (IECA), 2 
oviparous females, OOHO75 (ovipara 19-20), 2 oviparous 
females, 00Ho75 (ovipara 21-22), 1 oviparous female, 1 
apterous viviparous female 00H075 (ovipara 23-24), 2 
oviparous females, 00Ho75 (ovipara 25-26), 2 oviparous 
females, O0OH075 (ovipara 27-28). 


Uroleucon (Uroleucon) formosanum (Takahashi, 1921) 
Figs 3—6 


Macrosiphum formosanum Takahashi, 1921: 6 

Dactynotus (Dactynotus) formosanus Takahashi, 1962: 
74 

Uroleucon formosana Ghosh et al. 170: 390 


This species is one of the most commonly recorded Uro- 
leucon in Eastern Asia, feeds mostly on species of Lactu- 
ca, Ixeris, Picris, Sonchus and others (Higuchi & Miyaza- 
ki 1969; Holman 2009) and can be easily recognised by 
its very long ANT III (in comparison to ANT IV and V) 
and large and extremely protuberant secondary rhinaria. 
Apterous viviparous females are shining red-brown with 
a broad black patch on the proximal part of the abdomen, 
black siphunculi and a pale yellow cauda (Fig. 3a—b). 
Alate viviparous females are similar in colour, with dark 
dorsal side of thorax and darker ventral side of abdomen 
(Fig. 3c). The species was described from Taiwan based 
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Fig. 3. Uroleucon formosanum viviparous generation on Lactuca and U. fuchuense in Korea. a. Colony of apterous viviparous 
females and larvae of U. formosanum. b. Apterous viviparous female of U. formosanum colour. c. Alate viviparous female of 
U. formosanum colour d. Apterous viviparous female of U. fuchuense colour. 


on the viviparous generation (Takahashi 1921). In the 
same paper, Takahashi gave information that in Novem- 
ber sexual morphs were observed near Tokyo in Japan, 
but not in Taiwan. Later, Takahashi provided information 
that the alate males and oviparous females occur in Japan 
from the last part of October until the end of November, 
whereas near Taihoku, the viviparous generations were 
observed throughout the year (Takahashi 1923). Shinji 
(1941) redescribed the viviparous generation and gave 
only a brief description of the alate male but as his mono- 
graph is in Japanese, the information was not available 
for a broad group of researchers. As for the occurrence, 
besides Taiwan (Takahashi 1921, 1923, 1924), the Ko- 
rean Peninsula (Okamoto & Takahashi 1927; Lee et al. 
2002b; Choi 2019; Choi et al. 2019) and Japan (Taka- 
hashi 1921; Shinji 1941; Miyazaki 1971; Sorin 1992; 
Sorin & Arakawa 2005; Adachi & Yoshitomi 2012, 2013; 
Yoshitomi 2014a, b, 2015), U. formosanum is known 
from China (Lou 1935; Tao 1963, 1968), India (Ghosh 
et al. 1970), Russian Far East (Pashchenko 1988, 2000) 
and Vietnam (Szelegiewicz 1968) in Asia. The species 
has been also recorded from Mariana Islands (Microne- 
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sia) which belong to the USA (Miller et al. 2003). Pike 
et al. (2005) provided a detailed redescription of the ap- 
terous and alate viviparous female during the comparison 
with U. sonchellum but the sexual generation was still 
not included. 


Oviparous female — description (n = 9) 
Figs 4-5 


Colour in life. very similar to the apterous viviparous 
female (Shinji 1941). Pigmentation on slide: head and 
thorax dark brown; ANT uniformly brown to dark brown 
with sometimes slightly paler distal parts of ANT IV and 
ANT V; femora yellow with dark brown distal halves; 
fore and middle tibiae yellow middle sections and dark 
brown proximal and distal ends; hind tibiae brown with 
slightly paler distal half and dark brown proximal and 
distal ends; tarsi dark brown; abdomen yellow with 
brown sclerites and scleroites; SIPH uniformly dark 
brown, cauda yellow or pale (Fig. 4a). 

BL 2.77-3.57 mm. HW 0.50-0.55 mm, 0.14— 
0.17xANT. Head with medium-length, fine, rigid setae 
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1.00 mm 


oO 


1.00 mm 


Fig. 4. Sexual morphs of Uroleucon formosanum. a. Oviparous female. b. Alate male. 
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0.05 mm 


0.50 mm 


0.05 mm 


0.20 mm 


Fig. 5. Oviparous female of Uroleucon formosanum, morphological details. a. ANT IIT secondary rhinaria. b. Third and ultimate 
rostral segments. c. Hind tibia with scent plaques distribution. d-e. Scent plaques, detailed view. f. Abdomen. g. Siphunculus. 


h. Cauda. 


with mostly pointed apices, 0.035—0.070 mm long. ANT 
tubercles each with 2—3 setae on internal angles. ANT 
2.93-3.73 mm, 1.04-1.09 x BL. ANT III very long, 1.15— 
1.57 mm, with 78-110 mostly rounded and oval, differ- 
ent-sized and extremely protuberant secondary rhinaria, 
without sclerotised rims (Fig. 5a), ANT IV 0.31—0.41 mm, 
ANT V 0.30-0.41 mm. ANT VI 0.89-1.07 mm, BASE 
0.12-0.16 mm, PT 0.77-0.92 mm, 5.56—6.41 x BASE. 
Other antennal ratios: VI:III 0.66—0.77, V:III 0.24—0.27, 
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IV-II 0.25-0.26, PT:I 0.56—-0.66, PT:IV 2.22-2.56, 
PT:V 2.24-2.56. ANT chaetotaxy: ANT bearing thick, 
rigid setae with mostly pointed or slightly blunt apices. 
ANT III setae 0.020-0.035 mm long, LS ANT III 0.62- 
0.87 x BD III. ANT I with 6-7, ANT II with 4, ANT III 
with 18-26, ANT IV with 5—6, ANT V with 5-7 setae. 
ANT VI with 3—4 basal, 4 apical and 4—5 setae along the 
PT. Rostrum reaching hind coxae. URS 0.17 mm, 0.10- 
0.14xANT MI, 0.15-0.19xANT VI, 0.18—0.22 x PT, 
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1.06-1.41 x BASE and 0.94—1.03 x HT II, with 8—9 short, 
fine, pointed accessory setae (Fig. 5b). Mesosternal fur- 
ca fused, wide and robust, without or with poorly-devel- 
oped and very stem. IHI FEMORA 1.05-1.30 mm, bear- 
ing medium-length to long, thick, rigid setae with mostly 
pointed or slightly blunt apices, 0.020-0.045 mm long. 
II TIBIAE 1.87—2.30 mm, swollen in the proximal part 
with large number (c. 313—343) of mostly rounded or 
slightly irregular scent plaques (pseudosensoria) on the 
entire area and length (besides the very ends) (Fig. 5c—e). 
III TIBIAE bearing rigid setae with mostly slightly point- 
ed apices, 0.020-0.055 mm long. HT I with 5:5:5 ventral 
setae, HT II 0.16-0.18 mm, 0.11-0.14xANT TI, 0.16- 
0.18xANT VI, 0.19-0.21 xPT and 1.12-1.37 x BASE. 
Abdomen membranous, with small but well-visible, 
rounded or irregular scleroites in spinal, dorsal and 
marginal area, without marginal tubercles, with medi- 
um-length to long, rigid setae with pointed apices, 0.035— 
0.075 mm long on ABD TERG I-V and 0.040—0.085 mm 
long on ABD TERG VI-VIII. SIPH with well-developed 
antesiphuncular and postsiphuncular sclerites (Fig. Sf). 
SIPH 0.67-0.90 mm, tubular, tapering, rather straight, 
with distinct zone of subapical reticulation and flange 
(Fig. 5g). The reticulated zone 0.24—0.29 x SIPH. SIPH 
1.26-1.69 x cauda, 0.24—0.26 x BL, and 0.54—0.60 x ANT 
III. Genital plate with two anterior setae that are longer 
than the others, 8—14 median and 18-21 posterior setae. 
Cauda finger-shaped, 0.53-0.55 mm, long and 0.17- 
0.22 mm wide, 2.40-3.11 x its width at base and 0.15— 
0.19 x BL, with 26-28 fine setae of two lengths (Fig. Sh). 


Alate male — redescription (n =4) 
Figs 4, 6 


Colour in life. Unknown. Pigmentation on slide: head 
and thorax brown; ANT brown except basal part of ANT 
I and ANT VI PT which are paler; coxae brown; femora 
brown with yellow proximal parts or halves; tibiae with 
yellow middle section and brown apices; tarsi brown; 
SIPH brown; cauda pale (Fig. 4b). 

BL 2.07-2.55 mm. HW 0.44-0.48 mm, 0.16- 
0.17xANT. Head with fine, rigid setae with pointed 
apices, 0.025—0.040 mm long. ANT tubercles each 
with 3—4 setae on internal angles. ANT 2.58-3.00 mm, 
1.17-1.30 x BL. ANT III long, 0.91-1.05 mm, with 56- 
80 mostly rounded, different-sized, secondary rhinaria 
with sclerotised rims located on the whole length and 
surface (Fig. 6a—b), ANT IV 0.28-0.37 mm, with only 
3-5 secondary rhinaria (Fig. 6c). ANT V, 0.29-0.39 mm, 
with 5—13 secondary rhinaria (Fig. 6d). Primary rhinaria 
rims on ANT V and VI with delicate projections (Fig. 6e, 
f). ANT VI 0.88-1.01 mm, BASE 0.12-0.15 mm, PT 
0.76-0.86 mm, 5.64—-6.33 x BASE. Other antennal ra- 
tios: VI:III 0.88-1.01, V:HI 0.31-0.37, TV:III 0.30-0.37, 
PT: 0.75-0.86, PT:IV 2.19-2.71, PT:V 2.25-2.62. 
ANT has short, thick, rigid setae with slightly pointed 
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or blunt apices. ANT III setae 0.015—0.030 mm long, 
LS ANT II 0.71-0.83 x BD II. ANT I with 46-7, ANT 
II with 4, ANT II with 22-26, ANT IV with 7, ANT V 
with 6—8 setae. ANT VI with 3—4 basal, 4 apical and 
4-5 setae along the PT. Rostrum reaching metaster- 
num. URS 0.14-0.16 mm, 0.14-0.16 xANT II, 0.15- 
0.16xANT VI, 0.18—0.19 x PT, 1.06-1.20 x BASE and 
0.93-1.06 x HT II, with 7—8 fine, pointed accessory setae 
(Fig. 6g). II FEMORA 0.83-0.92 mm, with short to me- 
dium-length, thick, rigid setae with pointed or blunt api- 
ces, 0.012—0.035 mm long. III TIBIAE 1.45-1.82 mm, 
have thick, rigid setae with mostly pointed or blunt api- 
ces, 0.004—0.045 mm long. HT I with 5:5:5 ventral setae, 
HT II 0.14-0.16 mm, 0.15xANT III, 0.14-0.17 x ANT 
VI, 0.10—0.20xPT and 1.00-1.16 x BASE. Abdomen 
membranous, with rounded or oval scleroites, without 
marginal tubercles with medium-length, fine setae with 
pointed apices, 0.020-0.055 mm long on ABD TERG 
I-V and 0.025—0.060 mm long on ABD TERG VI-VIII. 
ABD VIII with 4 setae. SIPH with ante- and postsiphun- 
cular sclerites (Fig. 6h). SIPH 0.30-0.41 mm, tubular, 
slightly tapering, straight with distinct zone of subapical 
reticulation and flange (Fig. 61). Reticulated zone 0.24— 
0.26 x SIPH. SIPH 1.30-2.00 x cauda, 0.14-0.17 x BL, 
and 0.32-0.41 xANT II. Cauda long-triangular, 0.20- 
0.25 mm long and 0.10-0.14 mm wide, without constric- 
tion, 1.42-2.30 xits width at base and 0.08—0.11 x BL 
with 11—12 fine setae of two lengths. Parameres triangu- 
lar in ventral, flattened in ventrolateral side with round- 
ed tips covered with numerous short, fine, pointed setae. 
Basal part of phallus as long as or slightly longer than 
parameres with numerous sensilla (Fig. 6)). 


Material examined. REPUBLIC OF KOREA, Gyeong- 
gi-do, Suwon-si, Seoul National University campus, 15 
October 2000, Picris hieracloides glabrescens, J. Hol- 
man leg., 1 alate male, 00H033 (IECA); /xeris dentata, 
2 alate males, 00Ho25 (IECA); RDA (Yogi-San), 05 
October 2000, /. dentata, J. Holman leg., 1 alate male, 
OOHo01 (IECA); Gyeonggi-do, Suwon-si, NIAST, (Mt. 
Yeogi-San), 05 October 2000, 7. dentata, J. Holman leg., 
2 oviparous females, OOH0O1 (ovipara 1-2) (IECAO), 2 
oviparous females OOH0O1 (ovipara 3-4) (IECA), 1 ap- 
terous viviparous female, 2 oviparous females 00Ho01 
(ovipara 5-7) (IECA); Gyeonggi-do, Suwon-si, Seoul 
National University campus, 15 October 2000, P. hiera- 
cioidea glabrescens, J. Holman leg., 2 oviparous females, 
00H033 (ovipara 4-5) (IECA), 1 apterous viviparous fe- 
male, 1 oviparous female, 00H033 (apt. 3+ovipara 1) 
(IECA). 
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a i | : 0.10 mm 


j 0.10 mm 0.10 mm 


—hħ 


= 0.05 mm 0.10 mm 


0.10 mm 


0.50 mm 


Fig. 6. Alate male of Uroleucon formosanum, morphological details. a. ANT III secondary rhinaria distribution. b. Secondary 
rhinaria structure. c. ANT IV secondary rhinaria distribution. d. ANT V secondary rhinaria distribution. e. Structure of primary 
rhinaria on ANT V. f. Primary rhinaria on ANT VI. g. Third and ultimate rostral segments. h. Abdomen. i. Siphunculus. j. Genitalia. 


Uroleucon (Uroleucon) fuchuense (Shinji, 1942) Uroleucon fuchuense Eastop & Hille Ris Lambers, 1976: 
Fiesa -9 258 
Macrosiphum fuchuensis Shinji, 1942: 4 Apterous viviparous females of U. fuchuense are charac- 


Dactynotus (Dactynotus) fuchuense Takahashi, 1962:75 terised by a shiny salmon red to reddish brown colour in 
life with dark antennae, distal halves of femora, dark tib- 
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1.00 mm 


1.00 mm 
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Fig. 7. Sexual morphs of Uroleucon fuchuense. a. Oviparous female. b. Alate male. 
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iae and pale cauda (Fig. 3d). Although this poorly known 
species is similar to U. monticola (Takahashi, 1935) due 
to the presence of a row of short, peg-like setae on the 
hind tibiae, it can be distinguished from it by ANT III 
with more than 20 secondary rhinaria, the SIPH only 
slightly longer than the cauda which has more than 35 se- 
tae. The species is known from Korea (Lee et al. 2002b; 
Choi 2019), Japan (Shinji 1941; Miyazaki 1971) and the 
Russian Far East (Pashchenko 1988, 2000, 2001). Mi- 
yazaki (1971) collected many apterous and alate vivipa- 
rous females from Aster scaber. It has also been included 
in the review of the Uroleucon of Korea by Lee et al. 
(2002b) and A. scaber and Lactuca raddeana are the 
host plants. In the Russian Federation, U. fuchuense is 
known from Kamchatka and the Primorsky Krai (Pash- 


chenko 2001; Pashchenko & Lobkova 1990). Although 
Pashchenko (2001) provided a detailed redescription of 
an apterous and alate viviparous female, the sexual gen- 
eration was still unknown. 


Oviparous female — description (n = 8) 
Figs 7-8 


Colour in life. Unknown. Pigmentation on slide: head 
brown; ANT uniformly brown with only slightly paler 
PT and sometimes slightly paler base of ANT III; pro- 
notum and mesonotum usually sclerotised, brown; fem- 
ora of legs yellow with dark brown distal halves; fore 
and middle tibiae yellow to light brown in proximal 
half, knee areas and distal halves dark brown; hind tibi- 


0.05 mm 


k oe 


0.50 mm 


Pa 0.05 mm 


Fig. 8. Oviparous female of Uroleucon fuchuense, morphological details. a. ANT III secondary rhinaria. b. Third and ultimate 
rostral segments. c. Hind tibia with scent plaques and a peg-like setae distribution (arrows). d. Scent plaques, detailed view, and 
peg-like setae location (arrow) e. Peg-like setae, detailed view. f. Abdomen. g. Siphunculus. h. Cauda. 
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0.05 mm 


0.10 mm 


0.20 mm 


Fig. 9. Alate male of Uroleucon fuchuense, morphological details. a. ANT III secondary rhinaria distribution. b. Secondary rhinar- 
ia structure. c. ANT IV secondary rhinaria distribution. d. ANT V secondary rhinaria distribution. e. Primary rhinaria on ANT V. 
f. Primary rhinaria on ANT VI. g. Third and ultimate rostral segments. h. Abdomen. i. Siphunculus. j. Genitalia. 


ae brown with paler proximal part and dark brown knee 
area and distal halves; tarsi dark brown; abdomen yellow 
with brown sclerites and scleroites; SIPH uniformly dark 
brown, cauda yellow (Fig. 7a). 

BL 3.60-4.20 mm. HW _ 0.63-0.66 mm, 0.14— 
0.15xANT. Head with long, rigid setae with apices, 
0.070-0.090 mm long. ANT tubercles each with 3 setae 
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on internal angles. ANT 4.20-4.41 mm, 1.05-1.16 x BL. 
ANT II 1.01-1.12 mm, with 20-26 mostly round, dif- 
ferent-sized secondary rhinaria with very well-devel- 
oped sclerotised rims (Fig. 8a), ANT IV 0.73-0.76 mm, 
ANT V 0.71-0.73 mm. ANT VI 1.36-1.46 mm, BASE 
0.20-0.24 mm, PT 1.14-1.22 mm, 5.08-5.85 x BASE. 
Other antennal ratios: VI-III 1.26—1.34, V:HI 0.64—0.72, 
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IV-HI 0.67-0.72, PT:HI 1.08-1.12, PT:IV 1.56-1.60, 
PT:V 1.56-1.69. ANT chaetotaxy: ANT has thick, rig- 
id setae with mostly pointed or slightly blunt apices. 
ANT III setae 0.025—0.060 mm long, LS ANT III 1.00- 
1.33 x BD HI. ANT I with 7-9, ANT II with 3-5, ANT 
II with 28-33, ANT IV with 16-17, ANT V with 11-12 
setae. ANT VI with 3 basal, 3 apical and 8 setae along 
PT. Rostrum reaching hind coxae. URS 0.17—0.19 mm, 
0.16xANT II, 0.12-0.13xANT VI, 0.14—-0.15 x PT, 
0.77-0.87 x BASE and 1.06-1.11 xHT II with 9-10 
short, fine, pointed accessory setae (Fig. 8b). Mesoster- 
nal furca fused, wide without stem. IH FEMORA 1.37- 
1.47 mm, with medium-length, thick, rigid setae with 
mostly pointed or slightly blunt setae, 0.025—0.065 mm 
long. II] TIBIAE 2.62—2.80 mm, swollen in the proximal 
part with large number (c. 340-363) of mostly rounded 
or slightly irregular scent plaques (pseudosensoria) on 
entire area and length (except very ends) (Fig. 8c—d). 
III TIBIAE have rigid setae with mostly slightly pointed 
apices, 0.025—0.080 mm long and a row or very minute 
peg-like sensilla on ventral side (Fig. 8e). HT I with 5:5:5 
ventral setae, HT II 0.16-0.17 mm, 0.14-0.15 x ANT II, 
0.11 xANT VI, 0.13-0.14xPT and 0.70-0.80 x BASE. 
Abdomen membranous, with by well-visible mostly 
irregular scleroites in spinal, dorsal and marginal areas 
(Fig. 8f),without marginal tubercles with long, rigid 
setae with mostly pointed apices, 0.007—-0.10 mm long 
on ABD TERG I-V and 0.075—0.12 mm long on ABD 
TERG VI-VIII. SIPH 0.72-0.81 mm, tubular, slightly 
tapering, slightly curved with distinct zone of subapical 
reticulation and flange (Fig. 8g). Reticulated zone 0.23— 
0.26 x SIPH. SIPH 1.20-1.22 xcauda, 0.19-0.20 x BL, 
and 0.71-0.72 x ANT III. SIPH surrounded by well-de- 
veloped postsiphuncular sclerites. Genital plate with two 
anterior setae that are longer than the others, 10-14 me- 
dian and 15-20 posterior setae. Cauda 0.59-0.66 mm 
long and 0.20-0.25 wide, tongue-shaped, slightly con- 
stricted near base, 2.64—2.95 x its width at base and 0.15- 
0.17 x BL with 40-44 fine setae of two lengths (Fig. 8h). 


Alate male — description (n = 6). 
Figs 7, 9 


Colour in life. Unknown. Pigmentation on slide: head 
and thorax light brown to brown; ANT uniformly brown 
to dark brown except basal part of ANT III and ANT VI, 
which are usually paler; coxae brown; femora with yel- 
low bases and brown to dark brown distal 2/3 of their 
length; tibiae brown with light brown to yellow section 
near proximal part; tarsi brown; SIPH brown; cauda pale 
to yellow (Fig. 7b). 

2.65-3.02 mm. HW 0.56-0.59 mm, 0.14—0.16 x ANT. 
Head with medium-length, fine setae with pointed apices, 
0.025—0.055 mm long. ANT tubercles each with 3 setae 
on internal angles. ANT 3.47-4.06 mm, 1.27—1.44 x BL. 
ANT II 0.75—0.80, with 44—65 rounded or slightly oval, 
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different-sized, secondary rhinaria with well-developed 
sclerotised rims located on entire length but not on entire 
surface of segment (Fig. 9a—b), ANT IV 0.60—0.80 with 
12-19 secondary rhinaria mostly in one row (Fig. 9c). 
ANT V 0.60-0.68 mm, with 12-17 rhinaria mostly in 
one row (Fig. 9d). Primary rhinaria surrounded by scle- 
rotic rim with minute projections (Fig. 9e-f). ANT VI 
1.26-1.45 mm, BASE 0.18—0.22 mm, PT 1.08-1.25 mm, 
5.13-6.25 x BASE. Other antennal ratios: VI-III 1.53- 
1.68, V-III 0.75—0.80, IV: 0.77-0.91, PT:III 1.28-1.44, 
PT:IV 1.56-1.58, PT:V 1.75-1.83. ANT have short or 
medium-length thick, rigid setae with pointed or slightly 
blunt apices. ANT III setae 0.015—0.045 mm long, LS 
ANT III 0.87-1.12 x BD III. ANT I with 8-9, ANT II 
with 4—5, ANT III with 25-32, ANT IV with 12-15, ANT 
V with 9-10 setae. ANT VI with 3—4 basal, 3-4 apical 
and 5—7 setae along the PT. Rostrum reaching meso or 
metasternum. URS 0.17—0.18 mm, 0.19-0.22 x ANT III, 
0.12-0.13 x ANT VI, 0.14-0.15 x PT, 0.77-0.94 x BASE 
and 1.17—1.21 x HT II with 9-11 fine, pointed accesso- 
ry setae (Fig. 9g). II FEMORA 1.05-1.17 mm, bearing 
short to medium-length, rigid setae with pointed api- 
ces, 0.010—0.055 mm long. III TIBIAE 2.05-2.30 mm, 
bearing thick, rigid setae with pointed apices, 0.030- 
0.065 mm long. HT I with 5:5:5 ventral setae, HT II 
0.14-0.15 mm, 0.15-0.18xANT IHI, 0.10-0.11 x ANT 
VI, 0.12 x PT and 0.63-0.77 x BASE. Abdomen membra- 
nous, with very few scleroites (Fig. 9h), small margin- 
al tubercles on marginal sclerites on ABD I-IV (which 
can be poorly visible in some specimens) and with long 
and fine setae with pointed apices, 0.035—0.060 mm 
long on ABD TERG I-V and 0.050—0.080 mm long 
on ABD TERG VI-VIII. ABD VIII with 4 setae. SIPH 
0.44-0.46 mm, tubular, straight with distinct zone of 
subapical reticulation and small but well-visible flange 
(Fig. 91). The reticulated zone 0.21-0.26 x SIPH. SIPH 
1.48-1.55 x cauda, 0.16—0.16 x BL, and 0.51-0.60 x ANT 
III. SIPH surrounded by ante- and postsiphuncular scler- 
ites. Cauda 0.29-0.31 mm long and 0.12—0.16 mm wide, 
tapering, without constriction, 1.93—2.41 x its width at 
base and 0.09-0.10 x BL, with 18—24 fine, pointed setae 
of two lengths. Parameres robust, subtriangular in ven- 
tral, slightly flattened in ventrolateral side, with rounded 
tips, covered by with numerous short, fine, pointed setae. 
Basal part of the phallus not longer than the parameres 
with numerous sensilla (Fig. 9J). 


Material examined. REPUBLIC OF KOREA, Gyeo- 
nggi-do, Pocheon-si, Gwangneung Royal Tomb Arbore- 
tum, 19 October 2000, Aster scaber, J. Holman leg., 1 
alate male, O0OH079-80 (IECA), 1 alate male, O0OH079-80 
(IECA), 1 alate male, 00H079-80 (IECA), 1 alate male, 
00H079-80 (IECA), 1 alate male, 00H079-80 (IECA), 
1 alate male, 00OH079-80 (IECA), 1 oviparous female, 1 
apterous viviparous female, 00H079-80 (IECA), 1 ovip- 
arous female, 1 apterous viviparous female, 00H079-80 
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(IECA), 2 oviparous females, 00H079-80 (IECA), 2 
oviparous females, O0OHO79-80 (IECA), 2 oviparous fe- 
males, 00HO79-80 (IECA). 
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